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Glomus tumors are rare benign hamartomas arising from the neuromyoarterial glomus
body, a highly specialized arteriovenous anastomosis responsible for thermoregulation.
Although classically associated with a subungual location, less common extradigital
glomus tumors can present a diagnostic challenge because of their rarity and nonspecific
presentation. This case report adds to the literature of proven extradigital glomus tumors
with documented pathologic and magnetic resonance imaging characteristics and de-
scribes their place in the differential for soft tissue mass of the wrist. Occasionally, a
combination of imaging findings and clinical history as described may help suggest the
diagnosis prospectively.
© 2016 the Authors. Published by Elsevier Inc. under copyright license from the University
of Washington. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).Introduction
Glomus bodies represent a highly specialized arteriovenous
anastomosis responsible for thermoregulation and consist
of an afferent arteriole, tortuous arteriovenous anasto-
mosis, system of collecting veins, and neurovascular retic-
ulum that regulates blood flow through the anastomosis [1].
Glomus bodies are present in the stratum reticularis of the
dermis throughout the body but are most highly concen-
trated in the skin of the digits, palms, and soles of the feet
[1]. Although glomus tumors may occur throughout the
body, up to 75% occur in the hand with 50%-65% of theselared that no competing
(J.E. Friske).
Elsevier Inc. under copy
se (http://creativecommooccurring in the fingertips and/or subungual location [1,2]. A
retrospective case review from the Mayo Clinics docu-
mented 4 extradigital glomus tumors located in the wrist
over a 20-year period [3].
We present a case of extradigital glomus tumor of the
wrist, review the magnetic resonance imaging (MRI)
appearance of classic subungual glomus tumors and
previously documented extradigital glomus tumors, and
suggest a constellation of MRI findings and clinical history,
which may permit inclusion of extradigital glomus
tumor in the differential for wrist soft tissue mass
prospectively.interests exist.
right license from the University of Washington. This is an open
ns.org/licenses/by-nc-nd/4.0/).
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The patient is an otherwise healthy 33-year-old man pre-
senting with complaints of a tender mass on the ulnar aspect
of the right wrist. He reported the mass first appeared
approximately 2 years prior as a small tender palpable nodule
occurring shortly after an injury to the site with associated
glass foreign-body debris. The mass had been growing
progressively larger over time. Tenderness in the area was
present since onset of the mass but had grown progressively
worse in the 3-4 months before presentation, with the patient
ultimately presenting to the emergency department (ED) for
painful wrist mass.
On initial presentation to the ED, there was concern for a
fluid collection, and the mass was lanced with only mild
bloody drainage and no evidence of abscess. Subsequent
radiograph of the right wrist demonstrated a 2.1  1.7-cm
rounded area of soft tissue density along the ulnar aspect of
the distal ulna (Fig. 1). No osseous abnormality was seen and
no radiopaque foreign body was identified. The patient was
ultimately discharged from the ED with referral to orthopedic
surgery for further evaluation.
Orthopedic evaluation revealed a soft, somewhat mobile,
very tender mass over the ulnar aspect of the right wrist
without overlying warmth or erythema. A small skin incision
was identified superficially consistent with recent ED drainage
attempt. Neurovascular function was intact. Orthopedic
work-up included contrast-enhanced MRI of the wrist as well
as ultrasound (US)-guided biopsy by interventional radiology.
MRI of the wrist revealed a well-circumscribed lobulated,
septated soft tissue mass along the ulnar aspect of the wrist
centered in the subcutaneous fat,measuring 2.1 1.3 1.6 cm.Fig. 1 e Radiograph of the right wrist demonstrates a 2.1 £
1.7-cm rounded area of soft tissue density along the ulnar
aspect of the distal ulna. No associated osseous
abnormality or soft tissue calcification is present.The mass demonstrated hyperintense T2 signal, isointense
T1 signal, and avid postcontrast enhancement (Figs. 2-4).
Central areas of internal T2 hypointensity and nonenhance-
ment were favored to represent blood products from recent
ED biopsy vs internal tumoral hemorrhage or necrosis (Fig. 5).
Tiny internal foci of T1 shortening were also identified which
were felt to represent additional hemorrhage vs small inter-
nal vessels or fat (Fig. 5A). There was no evidence of associ-
ation with the adjacent bones, muscles, nerves, tendons, or
vascular structures. Findings were reported as nonspecific
but suspicious for sarcoma and further evaluation with tissue
biopsy or excision was recommended.
US-guided biopsy was subsequently performed by inter-
ventional radiology with six 18-gauge core biopsies obtained,
resulting in 4 direct smear slides and 2 cell block slides.
Pathologic evaluation revealed proliferation of rather
homogenous cells with round nuclei and intact nuclear
cytoplasmic ratio in a perivascular distribution, with immu-
noperoxidase stains positive for SMA and vimentin. Rare
scattered desmin-positive cells and CD34-positive vascular
cells were also present in the sample. Staining profile in
conjunction with histologic morphology was considered
diagnostic of a glomus tumor.
The lesion was subsequently excised via an 8-cm elliptical
incision around the palpable mass and adjacent skin (Fig. 6).
Gross pathology revealed a sharply demarcated, ovoid, mul-
tifocally hemorrhagic, gray subcutaneous soft tissue mass
within the dermis and superficial subcutismeasuring 2.0 1.6
 1.5 cm with negative gross margins and an area of hemor-
rhage consistent with recent biopsy (Fig. 7).
Histologic evaluation demonstrated a cellular neoplasm
composed of sheets of monotonous small round cells with
intervening thin- and thick-walled vascular channels, char-
acteristic of a glomus tumor (Figs. 8-10). No evidence of nu-
clear pleomorphism, mitotic activity, or a spindle cell
component was identified. Final pathologic diagnosis was
total resection with negative margins of a 2.0 cm glomus
tumor.Discussion
Glomus tumors are rare overall but well described as a cause
of pain in the subungual regions of the hand with well-
documented US and MRI findings [1]. Extradigital tumors ac-
count for a minority of glomus tumors with only a few having
been described located at the wrist, predominantly in the
surgical literature [2e6].
Classic clinical manifestations of subungual glomus tu-
mors include a solitary painful lesion with significant
tenderness to palpation, dark red-purple or bluish skin
discoloration, and sensitivity to cold [1,2,7]. Skin discoloration
and cold hypersensitivity are less reliable with extradigital
locations, however, being variable depending on the depth of
the lesion. Pain and focally tender mass were the most
consistent clinical findings associated with extradigital
glomus tumors described in the literature [2e4,6,8,9]. Previous
trauma or injury to the lesion area has been reported in
20%-30% of cases before symptom onset [2].
Fig. 2 e T1 (A) axial and (B) coronal images demonstrate a well-circumscribed slightly lobulated soft tissue mass along the
ulnar aspect of the wrist centered in the subcutaneous fat, measuring 2.1 £ 1.3 £ 1.6 cm. The mass demonstrates T1 signal
isointense to muscle.
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aggressive features including osseous destruction can be seen
and very rare cases of malignant and metastatic potential
have been reported in the literature [5,7]. Treatment is com-
plete surgical excision with success rates greater than 95% as
measured by negative margins and resolution of symptoms.
Local recurrence rates are often less than 5% at 2 years after
excision [7].
Sonographic findings for subungual glomus tumors
include nonspecific grayscale appearance of a solid hypo-
echoic mass beneath the nail, with associated hyper-
vascularity on color Doppler, which can be specific for the
diagnosis in this location [1]. Characteristic MRI features of
subungual glomus tumors include intermediate or low T1
signal intensity, marked T2 hyperintensity, and strong post-
contrast enhancement [1,10,11]. MR angiography has also
been described as a useful adjunct for diagnosis of very smallFig. 3 e Axial T2-weighted sequence demonstrates a well-
circumscribed soft tissue mass along the ulnar aspect of
the wrist with hyperintense T2 signal.recurrent subungual glomus tumors, with typical MR angio-
graphic findings including areas of strong enhancement in the
arterial phase and tumor blush, which increases in size on the
delayed phase [1,11].
The literature documenting MRI characteristics for
extradigital glomus tumors is less extensive. Prior case re-
ports of extradigital glomus tumors of the wrist exist, pre-
dominantly in the surgical literature, but discussion of
imaging characteristics is limited; one case report limited
description to a heterogeneous subcutaneous mass with
increased T2 signal intensity [2] and another only described
the lesion as intermediate T1 signal and hyperintense T2
signal [4].
Lee et al [8] published perhaps the most thorough review
of extradigital glomus tumor imaging characteristics in their
2010 case report of an extradigital glomus tumor of the
forearm. In addition to their own case documenting non-
contrast MRI findings of a well-marginated T1 hypointense,
T2 and short tau inversion recovery hyperintense 1.4-cm
forearm glomus tumor, the authors also performed a re-
view of the English language literature for extradigital
glomus tumors of any location. Their search found 10 pub-
lished case reports with documented MRI findings,
comprising 4 contrast-enhanced MRI studies and 6 non-
contrast MRI studies. All 4 studies receiving contrast
documented postcontrast enhancement. Nine of 10 of the
articles documented hypointense or isointense T1 signal and
hyperintense T2 signal; the outlying 10th article described T1
hyperintensity but was performed with only T1 sequences
[8].
Three additional case reports of extradigital glomus tu-
mors with describedMR findings were identified in a review of
the literature subsequent to the publication by Lee et al in
2010. All 3 of thesemore recent case reports also document T2
hyperintensity [12e14]; one of the 3 did not document T1
signal intensity [12], the other 2 described isointense or
hypointense T1 signal. The one study performedwith contrast
did demonstrate postcontrast enhancement [13].
Fig. 4 eAxial (A) precontrast T1 fat-sat, (B) postcontrast T1 fat-sat, and (C) postcontrast subtraction sequences demonstrate a
well-circumscribed strongly enhancing soft tissue mass along the ulnar aspect of the wrist centered in the subcutaneous
fat. Axial (A) precontrast T1 fat-sat image demonstrates a tiny focus of T1 shortening favored to represent hemorrhage or a
small vessel vs unsuppressed fat.
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extradigital glomus tumors appears similar to the more
established subungual MRI appearance: relatively homoge-
nous T1 iso-to-hypointensity and T2 hyperintensity and
strong postcontrast enhancement. Our own case demon-
strated MR findings congruent with this when taking into
consideration the attempted aspiration and subsequent
hemorrhage during ED work-up before imaging.
In isolation, these MRI characteristics are nonspecific. As
performed routinely in practice, however, the differential
can be narrowed by location and relationship to the relevant
adjacent anatomy. Given a subcutaneous location as the
most frequent presentation [15], it may be possible to iden-
tify the lesion as distinct from the bone, cartilage, joint,
muscle, tendon, nerve, and/or vascular tissue, thus elimi-
nating many lesions arising from those tissues. The absence
of cystic or fat components can also help eliminate multiple
lesions.Fig. 5 e Coronal (A) T1, (B) short tau inversion recovery, and (C)
internal T2 hypointensity and nonenhancement favored to repre
vs internal tumoral hemorrhage or necrosis. Coronal (A) precon
favored to represent hemorrhage or a small vessel vs fat.Remaining primary differential considerations would
include chondroma, soft tissue hemangioma, foreign body
granuloma, or sarcoma. Strong relatively homogenous
postcontrast enhancement can help differentiate glomus
tumors from the septal or peripheral enhancement of soft
tissue chondromas [16]. Infiltrative borders, fat component
on T1, significant T1, T2, and postcontrast heterogeneity,
prominent internal flow voids, and/or the presence of
phleboliths on plain film could all suggest the diagnosis of
soft tissue hemangioma [16]. Early foreign body granuloma
would fit a history of prior injury to the site and could
demonstrate T2 hyperintensity and enhancement; however,
a focus of internal low signal intensity representing the
foreign body would be expected on both T1 and T2 se-
quences [16].
MRI features of malignant soft tissue tumors of the hand
and wrist are nonspecific. Poorly defined margins, in-
homogeneity of T2-weighted images, irregular postcontrastpostcontrast T1 fat-sat sequences demonstrate areas of
sent blood products from recently attempted ED aspiration
trast T1 image demonstrates a tiny focus of T1 shortening
Fig. 6 e Intraoperative photograph demonstrating the
mass excised via 8-cm elliptical incision around the
palpable mass and adjacent skin. A small area of reddish-
purple discoloration of the dermis superficial to the lesion
is apparent.
Fig. 8 e Low power view demonstrating a well-
circumscribed tumor with numerous ectatic vessels (H and
E stain, 4£ original magnification).
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should all raise concern for a malignant process. Tissue
diagnosis should be considered anytime there is not an
unequivocal benign diagnosis [17].
Clinically, a prominent history of painful/focally tender
mass often accompanies glomus tumors. In the absence of
compelling alternative diagnoses or aggressive features, this
history in conjunction with the imaging findings described
previously may facilitate including extradigital glomus tumor
in the differential preoperatively. Excision or biopsy would
remain necessary to exclude the possibility of malignancyFig. 7 e Gross pathology photograph reveals a sharply
demarcated, ovoid, multifocally hemorrhagic, gray
subcutaneous soft tissue mass within the dermis and
superficial subcutis measuring 2.0 £ 1.6 £ 1.5 cm
with an area of hemorrhage consistent with recent
biopsy.with subsequent pathologic evaluation ultimately providing
the definitive diagnosis.Conclusion
Extradigital glomus tumors represent a rare etiology for soft
tissue mass and in isolation, the imaging findings are
nonspecific making prospective diagnosis difficult. MRI
characteristics, however, remain fairly consistent (relatively
homogenous T1 iso-to-hypointensity, relatively homoge-
nous T2 hyperintensity, and strong postcontrast enhance-
ment) in the published literature and are similar to the more
classic subungual location. If alternative differential
diagnoses can be excluded, clinical correlation with aFig. 9 e Tumor cell cuffing of vascular channels at the
periphery of the tumor (H and E stain, 10£ original
magnification).
Fig. 10 e High power view showing dense cellularity with
uniform round cells (H and E stain, 20£ original
magnification).
R a d i o l o g y C a s e R e p o r t s 1 1 ( 2 0 1 6 ) 1 9 5e2 0 0200history of prominent pain/focally tender mass may
facilitate including extradigital glomus tumor in the differ-
ential preoperatively. Complete surgical excision with
pathologic evaluation provides both definitive diagnosis and
treatment.r e f e r e n c e s
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